Characterization of the fluorescent morphological structures in human arterial wall using ultraviolet-excited microspectrofluorimetry.
In this study, the fluorescent morphological structures in normal coronary artery, normal aorta, and atherosclerotic aorta were histochemically identified and spectroscopically characterized in situ using ultraviolet-excited microspectrofluorimetry. Excitation wavelengths of 290 nm and 310/312 nm were employed to observe two distinct fluorescence bands, with peak emission wavelengths near 335 nm and 380 nm, respectively. Emission of the short wavelength 335 nm band, previously assigned to tryptophan residues in tryptophan-containing proteins, was observed from all the morphological structures in the vessel walls and was isolated in groups of smooth muscle cells in aorta and coronary artery media. The long wavelength 380 nm band was assigned to distinct fluorophores associated with the structural proteins collagen and elastin and was observed in collagen fibers and elastic fibers, respectively. The corresponding morphological structures in normal aorta, normal coronary artery, and atherosclerotic aorta exhibited similar fluorescence lineshapes. In atherosclerotic plaque, a distinct fluorescence band, peaking near 370 nm, was observed in the emission from both ceroid granules and necrotic core. Using a simple, quantitative model, differing contributions of collagen, elastin, and tryptophan-containing protein fluorescence were shown to account for over 95% of the emission from the intima, media, and adventitia layers of non-necrotic aorta and coronary artery.